We describe some relations on the coefficients of a polynomial in terms of the map that induces and use them to characterize the coefficients of the inverse polynomials of some special classes of permutation polynomials. © 2006 Elsevier Inc. All rights reserved.
E-mail address: groupec@bih.net.ba. A problem posed by G.L. Mullen (see [2, Problem 10] ) is to compute the coefficients of the inverse polynomial of a permutation polynomials efficiently. We assume that f ∈ F q [X] is a permutation polynomial and that f −1 (X) = b 0 + b 1 X + · · · + b q−2 X q−2 denotes its inverse modulo X q − X. Then, for all j = 0, 1, . . . , q − 1, the coefficient b j equals the coefficient of X q−2 of the polynomial f (X) q−1−j (mod X q − X). Indeed from (2) we have the identity: (1) we deduce that
An immediate consequence is that if
n . As a consequence, the inverse of a linear polynomial is a linear polynomial. Also, deg(f ) = q − 2 if and only if deg(f −1 ) = q − 2 and in that case
A second consequence is that, if we apply the multinomial theorem to f (X) q−1−j in (2), we obtain the formula:
where sum runs over all positive integers t 0 , . . . , t q−2 such that
. This formula is of interest in the cases where only a few of the coefficients of f are nonzero.
Next we specialize to the class of permutation polynomials considered in Theorem 7.10 of [1] . That is the permutation polynomials of the form
where r 1 is an integer with gcd(r, q − 1) = 1, s is a divisor of q − 1 and g(X) ∈ F q [X] is a polynomial without nonzero roots in F q . We have the following: 
, it follows that s | jr − 1 and this is the first part of the statement.
As for the proof of (i) and (ii), note that since s | (q − 1 − j)r + 1 we can write ls = (q − 1 − j)r + 1, for some l. As gcd(r, s) = 1 and the pair (l, q − 1 − j) is a solution of the Diophantine equation: sX − rY = 1. Hence we have relations of the form q − 1 − j = k 0 + ws and l = l 0 + wr for some integer w. Since g(X s ) q−1 (mod X q − X) = 1, we deduce that 
